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ABST^GT 

Intended to stimulate discussion by Montana state 
leaders, this paper examines critical issues raised by the 
application of new technologies in public education i!h terms of the 
£:hallenges they present to the Montana edu^cat^otial system. A 
statement of^ach issue is followed by e discussion of it^ 
implications. The* issues examined relate tp the following topics: (1) 
application of infprmation technology as it affects teachers* roles 
and preparation^ (2) teacher preparation and reeducatioa to utili.ze^ 
new technology; (3) preparation of iaculty; admin i stra:Crpn , and staff' 
in teacher training- institutions to use neW technologies and to apply 
them in teacher training; (4) recruitment of teacher education 
students; (5) the status of teacher education within the university 
system structure and leadership in preparing eduqation personnel; (6) 
recognition of the place of education and its institutions in 
prepajring knowledge workers; (7) the human needs of individuals; ( 8) 
cooperative efforts to provide structure, coordination, and resources 
for a fuiture-'or iented education program; (9) ^access to information 
technologies for all students and for preservice and inService 
teathers, particularly in rural, areas; and (10) national an^a regional 
reciprocity of educaftion. (LMM) 
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Introduction " 

WitlTin the .past severa 1 months many statue leaders have been 
con"fronted. with a d a z z 1 i ng ' p r e v i e w of information technologies ^ 
along wtith ' d i s c vl s s i o about t h e i r i'mp/ac't on. the social, 
polit^ical, economic and^ educat(iona 1 fabric of our state. * 

, Although none of us, as yet, have a f u 1 1 unde r s t and in g of ^the^ 

.. • ... • • ■„ ^ ^ ■ 

implications and impact of these tfe c hno 1 o g i e s , . i t i s - im p e r a t i v e 
that we make some de elisions about how we are going to plan for 

■ ■ . . I . 

their utilization' in, our state s ed^ucation programs. ^ 

*^ • • . ^ *■ ' ' * ' 

The int ell 1 gent ^application' of t echnology^ in ou'r public' 

schools and t e ^ c h e e d uc a t i on programs is^ in the' best interest of 
all segm^n^s of' our society and will require a*commitme.nt 
from the business c o n) m wn i t-y , ^politicians*, educatoJrs and ^the 
larger \oc ie ty • - J ' ' ' ■ ' . - 

v:^ .Wh i ie .mo s t ' d i sW s s ion and descriptions of information tech- 
'nalogies focus on ^he m i c ro -c om pu jt e r , it is quite Likely that we 
will see dt am.a tic educational changes throughapplicationsofother 
s\imilar t'e 1 e c o mm un i c a t i on s ys t e m s , ' i .e . , television, cable tele- 
vision,^, public television, public radio,, videotex, telecon'ferencing 
telecourses, co-m.putTer assisted instruction (CAl),: computer ^ 

. \ - ' . > ' - ^ 

managed instruction (CHI), video disc, teletext, word processors, 
etc. Cu r r en t ly a va i lab 1 e are means of storing an d t r an s m i 1 1 ing 
data banks t hr o ug h^- ex t en s iv e use^ of satellite transmission linked 
to microcomputers, cdble television and low power t r an s mj. 1 1 o i;s . 
All^'of the abo ve . in forma t ion pr p c e s s o r s. an d retrieval systems are 
with us today and will greatly change our education programs in - 
Montana. , * " - , ' . 

It is abundantly c'l e ar that the fo 1 e of public educatio.n 

- 1 . • • 



in. our state and nation.must shift dramatically from one" in which 
youth are taught basic skills- to prepare for ^ntry into the labor\ 
market to, a system, in which all citi.zens are educated broadly for 
life, york and full participation in. the information oriented 
soc'ietyoftherfuture. 

Background . . ' >^ ' , - 

today nearly 60% of our society is engaged in theproduction' 
of information goods and s e r'v i c e s and that figure is /still 
cJLimbing: on ly about X7 % of the work force was so engaged in 
1950. We have moved from being farmers, to production.* - laborers to^ 
informati,on processors ^ in less than .>five decades. The- 
transformation farom an industrial society to an information 

i . > - • 

s o-c iqty^will be complete in the next few years and will be as far ^ ^ 
reaching in its consequences a*^ tke industrial revolutions This 
c h a n g^ has ^enormous , implications for us as a society and as 
individuals.. The implications of this transformation for educational 
systems are only now becoming 'a p p a^j?e n «t • The fppli cation of these 
technologies raise critical /issues that must be addressed 'if we are 
to .provide Mo n't an a ^s citizens an education for the twenty first century 
The Premise . ^ ' 

'H — ; : — * • ■ ' , . ^ 

The premise of this papGr''isjthat certain c?ritical issues 

must receive immedi^t^ atteution if ve in Montana^are 'not to be 

caught ,with an educational system unable ,to meet the challenges 

that con-front us. Host experts are talking about a three to five 

y .e.a r w i n d o w o f/1o p p o r t u n i " for education to deal with the 



realities of the new info^ina^ion technologies. - If we. do not make 
significant strides within^ that time frame*, we may^.be destined to 

. ' ' .„•'■"■./ ^ * . 



the role of a second <a t e in*f o r m a t ion producing and utilizing 
s t a t e' a n d ^ s o c i e t y . " 

The challenge to our educational institutions was stated 
succinctly by Shirley McCune, of t he^ Ed uc a t i on' Commission of. the 
States, in the following' t h r e e . p r e m i's;e s . ."The future of our 
economic system and ,the defense of our- Nation are being written 



titWi 



in t o d a^y s ' schools and postsecondary i n s t i t'WE'io n s . two 
* factors which have contributed most' to p t o d u c t i v 1 t"y gains ih l:he 
finit^e^d Stale's aife new kn^ow ledge and increased education of the 
labor force, E c ono m i c'^^ r o d u c t i v vt y in the United States wi. 1 1 be 
impeded if these sources of produc not st-rengthened. 

' We see alarming signs of the inadequacy of our educational system- 
to meet the new demand — theshortage of persons trained in 
math^, sci^ence, e n g in e e r in g . and computer technology; the decrease 
•in -student acquisition of higher-order intellectual skills; 
teacher shortages in math, science, engineering a n d c o m p U t e r 

sciences.; the 'decline in the quality of the educational work 

- • * If ' ^ 

f'orce "and reduced resources and support for education,'^ ^ 

"Thl-,^^ resource of the world of the future wil/i* be 

information and the ability to access and use information for the 

benefit of people. New infbrmatiqn t&chnologies provide the 

means to reb^idld t h e i n d u s t r ^ a 1 base of our' society. The 



necessary raw material for using the t e c hn o 1 o g i e-s is the educated 

■-:-•■( ^ ~ . 

•human mind.^ If any jfliiciety is, to survive in the fujtyre, it must 
prepare a Xarge supply of this cfitical resource, human capital, \ 
Ln order to develop, use and apply, the ne w t e c hno lo gy . " 

"The improvement of. formal and inf^Drmal education and 

' *^ > ~ 1^ 

training is in the s'elfrii^t^re^st of all sectors of our society 
> . * •'. ' , 3_ ■ . 
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and it will re.quire c\o ri^b o r a t i o n among parents, the bu'sines^s 
community, politicians, educators and' the Ijarger society 
heretofore not seen." . * ^ 

THE ISSUES AND THEIR IMPLICATIONS 
ISSUES , ^ 

T he a p. 1 i c a t i o n o. in^o^r^m a t_ i.0^11 _ t e^ c^ h_ n o p ky^ liiii £-ll§.IL'K^ 
tea c^ h e r y HO-lT^^ a n xf he^n_c_e_ t^]ie^ EH^E^-iJ-ti^H h o u 1 d 

receive .. 
IMPLICATION 

The broad range of information technology avai'lable 
currently and that whi.ch is on the horizon will,- w i t h ' 'c e r t a in t y , 
present education a broad range 6 f . d i f f e r en t i a t e d roles to £ill. 

Expert opinion fiolds ^ha,t info-rmation technologies will not 
r e p 1 a c e- t e a c he r s but they'' will change how we prepare them and what 
they ,will,;^c^ in the classr-oom. During the past, our. view of the ^ 
teacher was that of subject matter expert, lecturer- and 
information lister. The new information society will S'ee the- 
teacher as information u s e r*f^ d i a g n o s t i t i a n, resources linker, 

synthesizer of . i af o r.m a t i o n , knowledge facilitator and 

./■ * 

e valuator. Other adults c'onnected with the. school will provide 

[ ■ / ■ 

clerical services, storage and retrieval services .ar>d help keep' 

?^ * . 

records of individual learners. 

The shift to an information society demands a different type 
of 'teacher' and a different type of teacher preparation program^ We 
will need to id en t ily^ t ho s e areas in which machines will never be 
ble to supplant teachers, as well as those where they\not only 
bu-t sh'^ould, and then work out hew ta^k assignments which make 



the best u s e atrd technology. The University » 

System, tlK^ Eegaats^ th^^tVt of Public Education, and the .' 

Leg xs la tor mi^'^^ t ale steps^^^^ji^ to plan, support and . 

implei^nt th¥ n^ce^r^a^Vcl^n . 

i.s_suE . / y, s , -/ 

Teachers. ^^^^^^^ . <>^je'p^ r e^d initially to utilize technology in 
tllJ§.iX c 1 a ;^^d u cated, ^.onstan t_ly_ t^o' i-Z.^. ^ the 

Chang ing techno I c^ fey §^^t \]i.4<'6m es ^ available / , .; 

IMPLICATION . ' " 

Times h a v e. ?c h a n g ed. s4^c'^L t»he days when wcfern but equipment ' • 
was handed down to the'Aublic^ schools and universities for 
t r a i n i n g ' p u r p o s"e s • Today^s .i n f-o r m a t i o n technologies r e q u i-r e 
inservice teachers to be on the -cutting edge oftechnological 
application, and in o r d^e r to cont.ribute to our education 
potential, teachers must be educated- in the best classroom - 
applications as^:^each new technology becomes available. 

It is imperative that the Board of Public Education, the Regents 
and the Legislature provide the leadership a,nd opportunity for 
Mantana *to have technologically competent educators. The 
continuing professional development of educators (teachers, 
adm in is t ra|: oi^ and ,^ert:her auxiliary personnel) must be supported 
by ' po 1 icy 5and resources. " * ' 

^ - ■ ' ■ 

ISSUE * 1 ' * ' 

— — ~ — _ ^ . « 

Za c u 1 1 y'^ a d min is t r^a. t^o^^j^ ; a_n d_ s^t^a_f_f. in t_e_'a c_h e^r^ ^d_u^c_a_ t^ i^£ri 
j^n stitutions *m u s t b e prepared to u t i 1 i 2 e the new t e c h_n o 1 o g i e s and 
tlo apply th em in the teacher educat ion t r a i-n i n o f teachers^^ .' 



IMPLICATI ON . ^ 

♦ • f 

Presently. public schools, through block grant monie.s,, have * 

jumped a-head of the teacher training institutions in hardware 

acquisition. Iij addition, monies for inservice training in the 

use of tec h n ologies ha-s also been available through the same 

sources, W^hile" manufacturers initially p.rovide a basic 

introduction to tjie use of their wares, such a brief ^Orientation 

does not carr^'with it th ei&^Skills of aDDlicati on necessary to 

fully capitilifze on the edu,cational potential of technology. The 

hard reality is that'technological relevance req uTT^^^^^^ teacher ^ 

educators to provi<^e skills that , they do not p^sse s^s^ ^ 

themselves. The Board of Regents in concer^t with the Legislature 

must provide adequate funding for state of the art hardware and 

p'repar at io^^^^f teachers of teachers. 

ISSUE ' - - • . ' ^ 

Teacher e d xxoja. t i o n m u. st , i f ^ we^ are t^ hav e a^ techno 1 o^^ic^ 1 ly 
ad V a^'C^ e d s o^c i e^|_ y ^ a^t_ t,r_a^c_t j^n_ s^ilf,f.ic_ie^n t^ n^tj^m b e r _s SLD-d^ ^.tl.^. 
educate wj^_th t^h^e^ i-^£]lILP.i ^ 0.1. - d^MS-H.i-i^II' 

personne 1 . ^ . > ^ 

IMPL.ICATJON . . ' ' . ' . 

Montana's prioritdes and^ re s^ urces*must be confmitted to 
build Such a program. We are currently experien ^i ng a teacher 
shortage in a numbe\r of critical subject, areas. The -baby 
"boomlet" (childrenyof tlie postwar baby *'boom") are starting to 
reachelementary schools;' 

The current teachings force i^ "greying" while interest in 
becoming a teacher is down 30-50%^from a deca.de agd/: (depending on 
th^ re-gion .of the 'count.ry). In Montana it i.s esti-.inated fo be 
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down 3 0%. N • , 

Finally, the academic ability of, those currently entering 
teacher education has declined. This ^is primarily due to the 

■ > ■ . • ^ ^ ' 

increased professional opportunities availabiy^to women and the 
attraction of bright graduates tohigher paying careers in the 

private sector . The Legislat^ore nust provide the resources , and 

> 

incentives to attract bright stii^d^nts to education. The Board of 
Regents must provide policy, that enhances and upgrades schools, 
colleges^ and departments of^education and tlie Board of Public 
Education must direc _ the teaching preparation programjs to develop 
curriculum that as-sure s each teaoh^jer will be trained to fully 
utilize educatioi^al tecanology in their classrooms. 

In addition, "tl?c citizens of Hontan"^ and their leaders must , 
increasingly recogn i^ e and value the important contribut i*^ n o^f 
educators to their ^ell being. It is their children that must be 
encouraged to enter^and remain in the teaching profession. in 
addition, the condition .must not persist that it ife more 

f inane ia lly revaluing and psychologically satisfying to leave 

.- ^ ^ . ) 

education than to remain a part of it. ^ 

ISSUE ■ ' - ^ 

e a c h e r edyca t ion within the University sy s t era structure ^ 
^u s^t_ be. a_c^c_o_r:d_^d_ a_ status a_nd_ -r e ^ u r c e^ b^a.i.je iha_t_ w j^_li 2.i:P.v i^d_e^ 
"^ leadeig^ship i-n preparintg education p.e r s otin e 1 for the inf or m a t ion 

4 

tec hnd lo g y world o f t he_ f u t u r e^ ** 

IMPLICATION ^ - ■ 

The Resource base of teacher education programs in Montana 
is 'inadequate for the ^ma g n i^t u d e of the job to be done. A 

■ ; .- - • ■ ■ ,^ 



nat-ional' s tudy by' Bruce ^A. Peseau, The. F-if_t_h Annua^i A c_a,d^e.m i^c_ 
ZjLO d.uc_t_io.n and F u n _d i n g &t_ud.^ jof. Te.a.c.he.ri Ed_uc_^t>ion PjLO.^JL^S.£ in 

' i.£Ilio _U<i i V e r s i t'i e s and Land - Gr an.t Colleges , ^ 1981- 8 2, 

reveals that teacher education student's are funded well below 
tha't which is\ pr o vi d e d f o t a public school pijipil. He states from 
his statistics, "Thedollar spent per .undergraduate Teacher 
Education student was^only'68% as much as'for the ave r ag e * pub 1 ic 
s c ho ol s t ud en t . . *■ . » 

; . in general; the budgets of schools, colleges and departme'nts 
a of education r'ef 1 e c t j/i^o w e r . facult;y s.alaries, lower c a p i t o 1. 
monies, ^1 o%e r operation budgets and, thus, lower prestige than 

'the averag.e of t h e'^ o^t he r ' c o 1 1 eg e s an d departments. The emerging. 

'•demands on teacher education prog.rims -will require ja s.ubstantive 



increase iti resources Jif they are to be successful. It,, is 

" ' " ■ ■ ' f ■• ■ ' . - ^ ■ 

imperative that all uji i v e r b i ty a d m i n i s t r a t o r s recognize and 



acknovledg^e the critica 



role ^^^^^ teacher education plays in the 



university se^tting as well as the ecowomic and social fabric of our 
society.* This recognition and support must be d e» on s 1 1 a t eil 
through appropriate policy imp lement at.ion , . r e ward structures and 
fiscal support. ^ ' - - 

ISSUE , ' 

'^The sw itch t o kno w letige work a s the ^econo myl_s. Rr^^t^ area 
and the .larRe sc ale m ovement to ne\» t e c\ino lories m eajif above aj_i 
ilia^ od u£t;ivit,x wlii illjc r e a s_i n £.1;:^ ^ e_ ' d e_^e_xEill^d b ^h e 
knowledge and skill workers put into their task . " 
IMPLICATION _ 

The above quote by Pete.r F. D r u c k'e r in the Wall Street 



'•Journi? I's £d i t o ria 1^ Page , T-u e s d a/ , , J u 1 y 1 9, 1 983 ; could weTl^e 

■ / ■ " ■ , 

• the forward t o - 1 h'e Buiijd Montana P r o'g^r a m..' ~R e c o g n i t i on o f , t h e 
place 'Of education and- its institution^ in th^ ^futiJNre well. Be-iAg 

■ ■ ' -" ^ i <i ■ .y ■■' ^ ' '' ' , • - 

of our State p^l'aces a- special b u r d eii ' a n'4 f- ap p.p r t un i t y ort o^ r 
education i n s t i t u t i o^n s'. Citizens of Montana have a nght^ to 
expect t h e i r ' e d uc a t i on institutions to provide the. educational, . 
p r o'% rams that serve the economic ^heeds ot> society. The Governor^ 
>^of Montana and his agents have an bb 1 iga-t ion- 1 o fully utilize the 

' ■ - . • ' •• . '■ . ■'■ , 

education sy stem in this R.lan to build our state. \ Thre prxvate 
. sector likewise has -a respons xbi lity to contribute its resoylrce's 



to the .education coniaunity for the common good. 4 

ISSUE . . 



AJ. o_ur_ £t.a.t_e i^s_ ill 2.^h_i£.Il techno 1 o Ry ^ ' 

the human need s_ of our c it izenry., a_s affected - by , t e c h no 1 o g y i ffl u a t 
b e s a f e g; u a r-d e d • ^ . ' . . i 

IMP4.ICATI0N ■■ " <• . ■ 

■ ; V ^ '- ' _ - \ > ■ . •. 

The ethos of Montanans holds a high regard for the needs^of 
^individuals, A balance' must be 'Safeguarded_j,betwe en- the 
phenomenon of "high tech- high Jiouch." :J ' ^ ^ , 



Most authorities agree that although tec fin o logy will great 1]^^ 



alter the educational system, electronic deviqes will not r,eplac.e 
the human element witliin those structures. Ed u c a t i o n- p e r S onn e 1 



to an extent eve n; greater ;:han in the past, will play the key^ 

* - . • t * . " 

role.in ^he education of our citizen-ry. Jndee^d the ^*c h o o l;s may 

j^. - ' ' . 

be the most crucia'l element in maintaining the^human touch needed 
to assui^;^ each individual that they have a place in/ the world of 
high technology. ■ ^ 

Ne"V ro^les. for education person nel wili demand. a new type of. 



ins t itut-ioona 1 ^^thip. A -!^;h^ig^7^^ will teqiiire state- 

and federal policy^ vhich" included proyisiom f or maintain.iii*g human;^ 
dignity and wortli. .. This is a s^ate responsibility augment ed by a 
federal' interest and responsibility. Both the state and federal 
government s nu8t' «supp ly the fiscal support for the education*^ 



' prograaiis thej 
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4esire • There can be no concei'n without support 

ISSUE ^ ' ' • . — 

• ^ ■■ i ■ - . . ^ ^ : - ' ■ .. . 

^if. 2 ub J^jL c e^d u c a t i.o'n in Mo^n_tajia^ is^ t.o_ a.c[a_£t_ _to_ t_h^ r.a p i d J^y 

infor m at ion~8^c ietv , a. ri e o r k of stake-holde^ jin ' the educa t ion 
£.r_£c^e^jB s_ miiflLt_ £.I^£vid_e^ thestructur e. c o o r d i n a t ion a_nd_ s o.u J c e s 
f o r a future oriented e d uc'a t ion prog ram . ; ^ . 

IMPLICATION . * ^ . 

Th,e demands of the- emerging information socie'ty w'i 1 1 call - 
for a'^ c ooper a t ive e f f or t within the state df a magnitude that has 
not been demonstrated 'in the past. The Board of Education, in 
concert with the Education Committees of the Legislature, must^^ 
shoulder the mantle of leadership if we^are to t ake a d van t ag e of 
the new infjormation technologies in advancing the welfare of the 
State of Montana through its educational insti^tions. 
. ISSUE ' 

Ru r a 1 Edu^a_t ion in M o n/t a n a is^ a. r^e a'^i t y and v i_ 1_1 iike_l.y_ 
r.e main s o 1 Un f o r t un a t e 1 v , t_£ date, r_u_r_a.l_ c omm^n i t ie s lia_ve_ n o_t. • 
b*en e^f i t e d ^r^o^m t_he te chn o 1 oR v X h a t £0^uXd. provide ^h e. resource s 
they need t o compete w ith urban anpid suburban ' educat ion unit s_* All 
students and teachers, both . pre ser vie and iriservic e , m ust have ' 
e q u a 1 a.c,ce.8.jB t^o i n.f o r m a t i o n t e c hn^i>^ 1 o r _i e s, i^a s, l.he.X affect p ub l_l,c. 
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V 



educat ion . , ■ ' . ^ . . - ' * 

IMPLICATION < ' \ ' ^ , 

^Mounting ^evidence, points t o t'h e f^G t t h a t t.h e,^ n e w, 
inf ormat ida teqhnQlogies are vital to t h e - e c o n o m.i c - g r b w t h ana* 
deve-l*opment of th-e. entire State o*f Montana, the tegion ahd the 
nation. Responsibility for providing equitable resources ^t:o 
serve Montana citizens regardless of where they live rests with 
the Legis^'lature/ the Executive offices and duly constituted State 
Agencies. Public policy and state resources should recognize the 
special needs of rural Montana. Montana educationafl policy aad 
ap p 1 i c a t i o^n s liust^ reflect- the^ impact of techno,logy on the 
education provider. Students and educators denied equality of 
access will be societies new disadvantaged group. Access to '^he 
hardware and soft war e of information technology must be 
i'ndependent of the type of educational program, the size of the' 

education unit, the geographical location of t;he unit or the fiscal 

^ - --.f . . . , - 

resources of the education provraer. 

■ . ' „ . ' ■ . . o 

I S5UX * ' ' 

- ; . ' . ' . \ ' ^ 

To "a. 1 a r ft e e jc t e n t t_he. f u t ur e o.f. Montana j^s. tied t^o. t.he^ 
f ut ujre 0.1. t.he. r^e^onj^ XhL§. i^. jt r.ue. not. o.n Lyi econom i_ca 11. y i.ut_ 
a 1 so educationally . 

. - 

IMPLIiCATION • „ . 

A.s w e mpve' t ow ar d a gl^obal -society, M o u t an an s -a r e greatly, 
affected by w hat happens /in the Rbcky Mountain rdgion, .the nation 
and the world. " ' f 

We must establish fecip/rocity within the region and nation. 
Not onlydo we hire education personnel from outside our, state, 
w e' a 1 s o su p ply educat.ors to other states. Thus, to the extent 
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possible, ^ve .Should strive, for reciprocity in teachei: progr.ap<^ 
accreditat ion,' prof ^ s s rona.l certification and r ece^r t.if jl c« t ion.^ 
The- State Board of Pub lie' Edudat ion', through its:policy^ anjd thV^./ 
Office of Ptiblic I n s t rue t i on , ^ through it ructure and practice, 
must reflect t h i s in t er dep end en c e , • 
COHCLUSIOH ' . . 

Thct, pur po 8 e- of this Issues Paper i-s to call attention to 

critical needs ^attendent vith the energ'ing ^in.f oma t ion 

0 



technologies society, and to focus th,e attention of Monta^na^s 
leaders on the education systen. Although, in this paper, ye 
focus primarily on public schools and teacher education prograns*^ 
£n the university system, it should be apparent^ that the issues 
both direcjtly and 'indirectly involve others vith vested' education 
interests, including the citizens of our state. 

lafdrmation and background "for the paper grev frp'm 
attendance at the SLATE Conference ( State Leadership Assistance 
for Technology in Education) held in Helena, Montana, Junje 23-24, 
1983, and the PEER Conference^ (Productivity = Efficiency x 
Ef f ec t iven^ess x Relevancy) held at Snovmass, Colorado, July 27- 
30, 1983, as veil as from each individual autfaor'^s sear'ch of 
currenTt literature. 

Rathe.r than prepare a scholarly paper full of figures, 
footnotes, tables and citations, the authors have chosen to, 
prepare ^ a^ concise set of statements designed to stimu^late 

reflection upon and discussion of the issues and their implications 

^ ^ . • * \ 

by leaders in the state. 

'.12 



